Detection of phosphorylated Ser262 in fetal tau, adult tau, and paired helical filament tau.
Paired helical filaments (PHFs) are the major structural elements of Alzheimer's disease neurofibrillary lesions, and these filaments are formed from hyperphosphorylated brain tau known as PHF-tau. Recent studies showed that many previously identified phosphorylated residues in PHF-tau also are phosphate acceptor sites in fetal and rapidly processed adult brain tau. However, Ser262 has been suggested to be uniquely phosphorylated in PHF-tau and a key regulator of the binding of tau to microtubules. For these reasons, we generated a monoclonal antibody (12E8) specific for phosphorylated Ser262 and showed that 12E8 binds to PHF-tau, rat and human fetal brain tau, as well as to rapidly processed adult rat and biopsy-derived human brain tau. Further, phosphorylation Ser262 was developmentally regulated, and endogenous brain phosphatases rapidly dephosphorylated Ser262 in biopsy-derived brain tau isolates. Finally, the phosphorylation of Ser262 did not eliminate the binding of tau to microtubules. Thus, we speculate that the binding of tau to microtubules is regulated by phosphorylation at multiple sites and that the generation of PHF-tau in Alzheimer's disease results from the reduced efficiency of phosphatases leading to the incremental accumulation of hyperphosphorylated tau.